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(57) Abstract 

A communicadon system (1(X)) includes more than one paging terminal (102, 104 and 106) communicatively coupled to a single 
paging network controller (108) operating on a radio channel using a synchronous time-division communication paging protocol having 
frames, widi the radio channel shared among the paging tenninals on a firame-by-firame basis, allowing more than one service provider to 
share most of the infrastructure of a paging system. Each paging terminal has a different System ID (212) and provision for a different 
System Collapse Value (214). A System ID is transmitted within each frame (903) of the protocol, allowing each frame to be allocated 
to a particular paging treminal and to selective call receivers associated with the particular paging terminal. In an alternate embodiment, a 
single paging terminal (300) has more than one System ID (315, 317) and provision for more than one System Collapse Value (312, 314). 
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TIME SHARING PAGING SYSTEM 
Field of the Invention 

5 This invention relates in general to radio communication systems, and more 

specifically to a method and apparatus for sharing a communication channel in a 
selective call communication system. 

Background of the Invention 

10 

A selective call communication system, or paging system, comprises an 
infrastructure and a plurality of selective call receivers, or pagers. Each service 
provider, or operator, of a paging system, generally has a completely separate 
infrastructure from the infrastructure of operators of other paging systems. However, 

15 there is a need to utilize a single infrastructure and share a paging channel to save 
infrastructure costs. With prior art paging systems, it is difficult for more than one 
operator to share a paging channel using a single infrastructure. Each selective call 
receiver on a paging channel within prior art paging systems has a unique pager 
address. Disadvantageously, if more than one operator were to attempt to share a 

20 paging channel of a prior art paging system, each operator could not use all the pager 
addresses available; but rather, the operators would have to coordinate the allocation 
of pager addresses among themselves to avoid use of a same pager address by more 
than one operator. If two operators were to assign a same address to one of each of 
their customer's selective call receivers, two customers would disadvantageously 

25 receive the same messages. Also, disadvantageously, with prior art paging systems, it 
is not possible for each of the operators, who share an infrastructure, to use a different 
System Collapse Value; but rather, there must be only one System Collapse Value for 
the infrastructure that is being shared. There is also a need, not possible with prior art 
paging systems, for more than one operator to use the single infrastructure to share a 

30 single channel on a frame-by-frame basis, with respect to frames of a synchronous 
communication protocol, such as the FLEX™ paging protocol of Motorola, Inc., of 
Schaumburg, Illinois.. 
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Thus, what is needed is a paging system that allows more than one operator to 
share a paging channel using a single infrastructure while allowing each operator to 
utilize the full range of addresses without regard to possible duplication of addresses, 
while also allowing selective call receivers to battery-save, or sleep, during occurrence 
5 of frames not assigned the service provider for those selective call receivers, and while 
further allowing more than one System Collapse Value on the single infrastructure. 



Brief Description of the Drawings 

10 

FIG. 1 is a functional block diagram of a communication system in accordance 
with a preferred embodiment of the invention. 

FIG, 2 is a functional block diagram of a paging terminal in accordance with the 
preferred embodiment of the invention. 
15 FIG. 3 is a functional block diagram of an alternative paging terminal in 

accordance with the preferred embodiment of the invention. 

FIG. 4 is a functional block diagram of a network controller in accordance with 
the preferred embodiment of the invention. 

FIG. 5 is a functional block diagram of a selective call receiver in accordance 
20 with the preferred embodiment of the invention. 

FIGS. 6 and 7 are signaling diagrams depicting a prior art signaling protocol. 

FIG. 8 is a signaling diagram illustrating an exemplary signaling protocol for 
transmitting a System ID over a communication channel in accordance with the 
preferred embodiment of the invention. 
25 FIG. 9 is a signaling diagram depicting an example of communication channel 

sharing in accordance with the preferred embodiment of the invention. 

FIG. 10 is a flow diagram illustrating operation of the communication system in 
accordance with the preferred embodiment of the invention. 

FIG. 11 is a flow diagram showing exemplary operation of a selective call 
30 receiver in accordance with the preferred embodiment of the invention. 
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Description of the Preferred Embodiment 

Referring to FIG. 1, a communication system 100 comprises a network 
controller 108 for formatting and queuing selective call messages, or messages, and for 
controlling the transmission thereof. The network controller 108 is communicatively 
coupled, such as via a high speed network, to at least one paging terminal 102, 104 and 
106, for receiving requests to send messages directed to selective call receivers 118, 
120 and 122 in a manner well known in the art. For illustrative purposes, paging 
terminal C 102 is shown coupled by at least one telephone line to the Public Switched 
Telephone Network (PSTN) 103 for receiving paging requests via telephonic devices 
such as telephones 105, and paging terminal A 106 is depicted coupled to the Internet 
107 for receiving paging requests via message originating terminals 109. Of course, a 
single paging terminal could be coupled both to the PSTN and to the Internet. 

The network controller 108 is coupled via a wide area network 110 to at least one 
transmitter base stations 112, 114 and 116 for transmitting the messages by radio 
communications to selective call receivers 118, 120 and 122 conununicating according 
to a wireless communication protocol, such as the FLEX™ paging protocol. The 
FLEX paging protocol is more fully described in U. S. Patent No, 5,555,183 entitled 
Method and Apparatus for Synchronizing to a Synchronous Selective Call Signal, 
issued September 10, 1996, to Willard, et al., which is assigned to the assignee of the 
present invention, and which is hereby fully incorporated by reference herein. The 
hardware of the paging terminals 102, 104 and 106 preferably includes a Wireless 
Messaging Gateway (WMG™) Administrator!™ paging terminal, manufactured by 
Motorola, Inc., of Schaumburg, Illinois. The hardware of the network controller 108 
preferably includes a Choreographer!® network management device, a RF- 
Conductor!® message distributor, and a RF-Usher!™ multiplexer, manufactured by 
Motorola, Inc. The network controller has software elements modified in accordance 
with the present invention, and preferably runs under a UNIX operating system. The 
hardware of the base station 112, 114 and 116 preferably includes a Nucleus® 
Orchestra!™ transmitter manufactured by Motorola, Inc. The selective call receivers 
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118, 120 and 122, are preferably similar to an Advisor® Elite™ selective call receiver 
manufactured by Motorola, Inc. It will be appreciated thai other similar equipment 
may be used as well to construct a paging system, such as the communication system 
100. The hardware and data structures of paging terminals 102, 104 and 106 are 

5 substantially similar; therefore, only paging terminal 102 will be described in more 
detail. Of course, the content of the data structures of each of the paging terminals 
102, 104 and 106 are different from each other in accordance with the invention. 

According to one preferred embodiment of the invention, as depicted in FIG. 2, a 
paging terminal 102 comprises a subscriber database 202 in a non-volatile memory. 

ID The subscriber database 202 includes at least one subscriber record, such as subscriber 
records 204, 206, 208, and 210. Each subscriber record includes pager addresses 205, 
207, 209 and 211 for uniquely identifying at least one associated selective call receiver 
in the communication system 100. A System ID 212 is stored in a non-volatile 
memory for uniquely identifying a population of subscribers being serviced by a 

15 paging terminal 102. A System Collapse Value 214 is stored in non-volatile memory 
as an operational parameter for handling a battery saving cycle for the selective call 
receivers associated with the population of subscribers being serviced by the paging 
terminal 102 as part of a predetermined battery saving method, as is discussed below. 
An exemplary battery saving cycle algorithm utilizing a System Collapse Value 214 

20 for selective call receivers is generally well known in the art such as supported by the 
FLEX paging protocol. 

According to an altemative preferred embodiment of the invention, as depicted in 
FIG. 3, a paging terminal 300 comprises a subscriber database 302 in a non-volatile 
memory. The subscriber database 302 includes at least one subscriber record, such as 

25 subscriber records 304, 306, 308, and 310. Each subscriber record includes pager 
addresses 305, 307, 309 and 311 for uniquely identifying an associated selective call 
receiver in the communication system 100. Additionally, each subscriber record 
includes System ID information to identify one System ID 315, 317, 319 and 321 for 
each individual subscriber record in the paging terminal 300. Separate, optionally 

30 different. System Collapse Values 312 and 314, stored in non-volatile memory, are 
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associated with each of two population of subscribers being serviced by the one paging 
terminal 300, as identified by the respective System ID 315, 317, 319 and 321, 
respectively, in each of the subscriber records. In this example, some of the 
subscribers have "System ID 1" in their subscriber records and other of the subscribers 
have "System ID 2" in their subscriber records. In this way, two population of 
subscribers can be serviced by a single paging terminal 300, as is more fully discussed 
herein below. Of course, the paging terminal 300 can have more than two System 
Collapse Values stored in its non-volatile memory, in which case, more than two 
populations of subscribers can be serviced from the one paging terminal, and each 
population can advantageously have a separate, and optionally different, System 
Collapse Value. 

Referring again to FIG. 2, during operation, the paging terminals 102, 104 and 
106 receive and queue paging requests from callers using telephones 105 and/or 
message originating terminals 109 to send messages to an individual or a group of the 
selective call receivers 118, 120, and 122. Each paging terminal then forwards a 
paging request, including System ID 212, pager address 205, and message (not 
shown), to the network controller 108. Each paging terminal transmits its System 
Collapse Value 214 to the network controller 108 to update therein the System 
Collapse Value 214 associated with each respective paging terminal of the 
communication system 100. The System Collapse Value 214 is transmitted to the 
network controller 108 upon system initialization and/or periodically as each of the 
paging terminals 102, 104 and 106 updates its System Collapse Value in the network 
controller 108 to manage a battery saving cycle for selective call receivers associated 
with subscribers being serviced by each of the paging terminals 102, 104, and 106. 

FIG. 4 is a functional block diagram of the network controller 108. The network 
controller 108 handles the transmission of messages over a communication channel. 
The network controller 108 comprises a channel controller 402 electrically coupled to 
a non-volatile memory containing a channel outbound message queue 404 where 
frames 602 (see FIG. 6) are built from queued paging requests received from the 
paging terminals 102, 104 and 106. The channel controller 402 periodically, e.g.. 
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every minute, controls the base stations 112, 114 and 116 to transmit the queued 
message over the communication channel to the selective call receivers 118, 120 and 
122. 

The hardware and data structures of selective call receivers 118, 120 and 122 are 
5 substantially similar; therefore, only selective call receiver 118 will be described in 
more detail. Of course, the content of the data structures of each of the selective call 
receivers 118, 120 and 122 are different from each other in accordance with the 
invention. FIG. 5 is a functional block diagram of a selective call receiver 118. 
Selective call receiver 118 comprises a controller 502 electrically coupled to a non- 

10 volatile memory containing a pager address memory 506 for storing at least one pager 
address for the selective call receiver 118. The selective call receiver 118 utilizes the 
at least one pager address to selectively receive messages that are destined for 
reception by the selective call receiver 118 as indicated by pager address information 
associated with each message. Addressing methods for selective reception of 

15 messages that are associated with pager address information are well known, such as 
supported by the FLEX paging protocol. 

The non-volatile memory in the selective call receiver 118 preferably also 
includes a System ID memory 504. The System ID memory 504 is used by the 
selective call receiver 118 to identify transmissions over the communication channel 

20 that may include messages destined for reception by the selective call receiver 118. A 
population of subscribers, as discussed above, may be serviced by each of the paging 
terminals 102, 104 and 106. The population of subscribers is identified by a unique 
System ID. The messages being transmitted to each selective call receiver associated 
with the population of subscribers is transmitted in a transmission preferably including 

25 (or otherwise being associated with) the System ID for the population of subscribers. 
This preferred aspect of the communication system 100 of the invention is more fully 
discussed below. 

The non-volatile memory in the selective call receiver 118 preferably also 
includes a pager collapse value memory 508 and a System Collapse Value memory 
30 510. These collapse values are utilized by the selective call receiver 118 in a power 
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conservation scheme, e.g., to manage a battery saving cycle, for the selective call 
receiver 118 as is more fully discussed below. 

Transmissions over the communication channel, as illustrated in FIG. 6, prior 
art, include a transmission stream 600 comprising a repeating cycle 601 of a plurality 

5 of predetermined frame positions, i.e., frames, 602, For example, a FLEX paging 
protocol cycle includes one hundred twenty-eight (128) frames 602. 

Each selective call receiver 118 receives information during a frame 
corresponding to its base frame position preprogranuned in a base frame memory (not 
shown) in the non- volatile memory in the selective call receiver 118, and it can be 

to further progranraied to receive information in additional frames related to the base 
frame position according to a pager collapse value and a System Collapse Value 214 
respectively programmed in the pager collapse value memory 508 and in the System 
Collapse Value memory 510 of the selective call receiver 118. In such a case, the 
selective call receiver 118 searches additional frames for messages destined for 

15 reception by the selective call receiver 118. The selective call receiver 118 searches 
frame positions that are a predetermined offset from the base frame position according 
to the pager collapse value. However, if the System Collapse Value 214 is smaller 
than the pager collapse value, then the selective call receiver 118 would search frame 
positions that are a predetermined offset from the base frame position according to the 

20 System Collapse Value. Exemplary aspects of this preferred signaling system are 
disclosed in U. S. Patent No. 5,423,057, entitled Method and Apparatus for Sharing 
Signaling Formats in a Communications Channel, issued June 6, 1995, to Kuznicki, et 
al., in U. S. Patent No. 5,168.493, entided Time Division Multiplexed Selective Call 
System, issued December 1, 1992, to Nelson, et al., and in 

25 U. S. patent application Serial No. 08/689,617 entided Method and Apparatus for 
Dynamically Adjusting a Battery Saving Interval in a Messaging System, filed August 
12, 1996, by Hill, et al., which are assigned to the assignee of the present invention, 
and which are hereby fully incorporated by reference herein. 

Referring to FIG, 7, tiie prior art signaling system that is compatible with the 

30 invention utilizes a format 700 for each frame 602 comprising a frame header portion 
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702 and a frame message portion 703. The frame header portion 702 includes frame 
synchronization portions, including a bit synchronization portion 704 for providing bit 
synchronization, and a word synchronization portion 706 for providing word 
synchronization to the selective call receiver 118 while searching the frame. Within 
the bit synchronization portion 704 is located a B sT ponion 800. The prior art bit 
BST portion 800 normally comprises sixteen (16) bits of an alternating 0,1 bit pattern 
in a frame formatted according to die FLEX paging protocol. 

Referring now to FIG. 8, a System ID 802 in accordance with the invention is 
located witfiin the BST portion 800. In accordance witii the invention, the System ID 
802 comprises six (6) bits, and the System ED 802 is located between a leading six (6) 
bit portion 804 and a ti:ailing four (4) bit portion 806 of the alternating 0,1 bit pattern 
of a revised BSl portion. By locating the System ID 802 in tiiis way, die bit 
synchronization portion 704 still provides substantial bit s>'nchronization for the 
selective call receiver 118 while also providing a System ID 802 to identify the frame 
as containing messages for reception by selective call receivers associated with a 
subscriber population being serviced by a particular paging terminal, i.e., being 
serviced by a particular paging system of the communication system 100. With the 
System ID 802 preferably being six bits, at least four systems, e.g., 0 - 3, can be 
uniquely identified by the four System ID bit patterns shown in Table 1. 

TABLE 1 

System IDs 

000 000 = 0 
000111 = 1 
111000 = 2 
111111=3 

The exemplary System ID bit patterns shown in Table 1 utilize redundancy, i.e., 
three bits for each of two binary value positions, to increase the reliability of detecting 
the System ID by the selective call receiver 118 searching the frame. Of course, otiier 



wo 00/24208 



PCT/US99/20784 



methods of formatting a System ID value associated with a transmitted frame are 
contemplated within the present invention. The System ID 802 in accordance with the 
invention is not constrained to being within the bit synchronization portion 704 or even 
within the frame header ponion 702 of a frame 602, but is alternatively located in 
5 another portion of the frame 602 or in another portion of the transmission stream 600. 
However, the System ID is preferably located as close to the beginning of each frame 
as practical. Such location allows a selective call receiver to be able to determine as 
early as possible after a frame begins, whether the particular frame is associated with 
the service provider for that selective call receiver, thereby allowing the selective call 

10 receiver to stay on a minimal amount of time if the System ID decoded is not the 
System ID stored in System ID memory 504 of the selective call receiver. 

One significant advantage of utilizing the System ID to identify selective call 
receivers associated with a population of subscribers being serviced by a paging 
terminal is that each such population of subscribers can independently utilize the full 

15 range of pager address values available for the communication system 100 without 
conflicting with any other such population being contemporaneously serviced within 
the communication system. Therefore, a first pager address for a first selective call 
receiver 118 can equal a second pager address for a second selective call receiver 120, 
as long as the two selective call receivers belong to two separate subscriber 

20 populations as identified by two different System IDs, respectively, within the 

transmission stream 600. There would be no possibility for selective call receiver 118 
to receive a message intended for selective call receiver 120 (or vice versa) because, in 
this example, the first selective call receiver 118 only searches those frames that are 
assigned to the first System ID, and the second selective call receiver 120 only 

25 searches those frames that are assigned to the second System ID. When a frame 602 is 
associated with a first System ID, for example, the second selective call receiver 120 
would, upon determining this condition, immediately return to a sleep mode in its 
predetermined battery saving cycle to conserve power for its power source, such as a 
battery (not shown). 

30 Another advantage of utilizing the System ID to identify selective call receivers 

associated witii a population of subscribers being serviced by a paging terminal 102, 
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104 and 106 is that each such population of subscribers can independently utilize a 
System Collapse Value 214. This allows the system operator to better manage a 
battery saving cycle for populations of subscribers associated with a particular System 
Collapse Value 214. The System Collapse Value 214 for a population determines how 
often the associated selective call receivers 118, 120 and 122 of the population will 
search frames within a transmission stream. A very short System Collapse Value, for 
example, directly impacts the useful life of the power source, e.g., battery, of each 
selective call receiver because as the selective call receiver searches frames more often, 
it depletes its battery faster. Alternatively, a relatively long the System Collapse Value 
combined with a relatively long pager collapse value may cause selective call receivers 
to search frames at very long intervals. This tends to increase battery life for the 
selective call receivers; however, the queuing for messages to be transmitted to the 
selective call receivers also tends to increase because of the more infrequent 
opportunities to transmit messages to the selective call receivers based on the longer 
collapse values. This longer queuing, especially during peak system message loading 
intervals, may tend to delay message delivery to the selective call receivers by an 
unacceptably long amount of time. By allowing each population of subscribers to be 
associated with a different System ID, the system operator for those subscribers can 
more closely manage the trade-off between battery life and messaging delay for the 
population of subscribers. In a conventional FLEX paging system, there is no System 
ID, and there is noraially only one System Collapse Value 214 for all selective call 
receivers in a conmiunication system. Therefore, the association of a System ID and a 
System Collapse Value 214 with each population of subscribers within a 
conmiunication system in accordance with the present invention provides advantages 
over the known prior art. 

Furthermore, in accordance with the invention, each paging terminal can 
communicate programming commands, preferably via over-the-air transmissions, to 
any one of the selective call receivers 118, 120 and 122 associated with a population of 
subscribers being serviced by the paging terminal. For example, the progranmiing 
commands instruct the selective call receiver 118 to store a System ID value in System 
ID memory 504, and/or a System Collapse Value 214 in System Collapse Value 
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memory 510, and/or a pager collapse value in pager collapse value memory 508. The 
System ID value and/or the System Collapse Value 214 and/or the pager collapse 
value, are preferably communicated to the selective call receiver 118 along with the 
programming conmiand within paging message(s) transmitted over-the-air to the 
selective call receiver 118. The selective call receiver 118 then utilizes the received 
value(s) to load into a corresponding memory. Alternatively, the System ID value 
and/or the System Collapse Value 214 and/or the pager collapse value are, for 
example, selected (i.e., programmed) from a predefined table in the selective call 
receiver 118 in response to receiving the progranmiing command in an over-the-air 
transmission. In this way, the paging terminal can instruct each selective call receiver 
118 to reprogram its operational parameters to modify the selective call receiver's 
operation with respect to a battery saving cycle for the selective call receiver. 

FIG. 9 is a signahng diagram depicting an example of communication channel 
sharing in accordance with the invention. In the example shown in FIG, 9, a 
transmission stream 900 comprises a repeating cycle 901 of one hundred twenty-eight 
(128) successive frames, with each frame being assigned to one of three different 
systems. In this example, "Frame 3" 903 is assigned to "System ID 1"; "Frame 4" 904 
is assigned to "System ID 2"; and "Frame 5" 905 is assigned to "System ID 3". This 
pattern of three frame assignments to the three separate systems, could repeat in a 
round robin fashion, as illustrated, for all one hundred twenty-eight (128) frames of the 
communication protocol cycle. In this way, three separate system operators are able to 
time-share the communication system 100. Three separate, different populations of 
subscribers are serviced by the communication system 100. Advantageously, each 
population of subscribers has full use of a complete address space for pager addresses 
for its selective call receivers. There is no conflict between a population of subscribers 
that may use pager addresses that equal pager addresses being used by another 
population of subscribers. The three separate system operators; in this example, are 
able to share in the overall costs of the infrastructure (e.g., network controller 108, 
wide area network 110, base stations 112, 114 and 116) of the communication system. 
Flexible cost and resource sharing arrangements could be set up between the 
independent system operators to support the commercial realities of operating such a 
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time sharing the communication system 100. For example, an operator that is 
responsible for paying 40% of the system costs could be allocated 40% of the 
communication system transmission resources, such as the frames, available for 
transmitting messages to its subscribers. In this way, overall system costs and 
5 utilization of communication system resources can be allocated between sharing 
operators in a manner supported by the commercial priorities of the conmiunication 
system 100. This is an advantage of the communication system 100 of the present 
invention not available with known prior art communication systems. 

FIG. 10 is a flow diagram illustrating operation of the conmiunication system 

10 100 in accordance with the preferred embodiment of the invention. The 

communication system 100 enters, at step 1002, a message transmission sequence. A 
paging terminal 106 processes a paging request from a telephone 105 or from a 
message originating terminal 109 by performing a look-up in a subscriber database to 
locate a subscriber record, step 1004. The paging terminal 106 creates an outbound 

15 message request by getting a pager address from the subscriber record, step 1006, and 
by coupling the pager address with a System ID, step 1008, and with message data, 
step 1010. The paging terminal 106 then forwards the outbound message request to 
the network controller 108 which then queues the outbound message, step 1012. At an 
appropriate time, the channel controller 402 controls the base stations 112, 114 and 

20 116, to transmit the queued outbound message as part of a radio transmission over the 
conmiunication channel for reception by at least one of the selective call receivers 118, 
120 and 122. The outbound message is transmitted, step 1014, in a frame that is 
associated with the System ID for the least one of the selective call receivers 118, 120 
and 122, and the operation ends, step 1016. 

25 Referring to FIG. 11, a flow diagram showing exemplary operation of a selective 

call receiver 118 in accordance with the preferred embodiment of the invention begins 
at step 1102, when the selective call receiver enters a message reception sequence. 
The selective call receiver 118 enters into a sleep mode, step 1104. Prior to going into 
the sleep mode, the controller 502 had computed a computed time at which to wake up 

30 after conclusion of the sleep mode based on a current frame position, a base frame 
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position value, a pager collapse value, and a System Collapse Value 214, that are 
stored in non-volatile memorj'. The controller 502 then goes into the sleep mode. At 
step 1106, the selective call receiver 118 wakes up at the computed time to search for 
its assigned frame. After the selective call receiver 118 wakes up, it attempts 
synchronization, step 1108, with a transmission on the communication channel. After 
initial bit synchronization, and preferably after initial word synchronization, the 
controller 502 determines, step 1110, whether the transmitted frame's associated 
System ID value matches the predetermined System ID value for the selective call 
receiver 118, as stored in its System ID memory 504. If the frame System ID does not 
match the stored System ID, then the transmission is ignored, step 1110, and the 
controller 502 returns the selective call receiver 118 to the low-power battery-saving 
sleep mode until the next time to wake up. If, on the other hand, at step 1110, the 
System ID for the frame is determined to match the System ID value for the selective 
call receiver 118 stored in System ID memory 504, then the controller 502 decodes the 
frame, step 1112, and searches a portion of the frame containing message information 
for a message destined for reception by the selective call receiver 118. After the frame 
has been decoded, the controller 502 computes the next time to wake up and then 
returns to a sleep mode at step 1104. 

In this way, a selective call receiver 118 searches only those frames that are 
assigned to a System ID programmed in the selective call receiver 118. That is, the 
selective call receiver 118 only searches frames that are assigned to a system, i.e., as 
indicated by a System ID corresponding to the frame, with which the selective call 
receiver 118 is associated. This method of operation provides advantages to 
subscribers and to operators of the communication system 100 in the following ways. 
A plurality of populations of subscribers can be independently serviced by at least one 
paging terminal in the conamunication system 100. Each such population has full use 
of a complete address space, e.g., all possible pager addresses, available in the 
conimunication system 100. System operators can share costs and resources of the 
communication system 100 without conflict in pager addresses assigned to selective 
call receivers in their respective systems, as indicated by respective System IDs. 
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Further, each system operator can flexibly manage a battery saving cycle for selective 
call receivers associated with the population(s) of subscribers being serviced by the 
system operator. Over-the-air transmissions can reprogram a selective call receiver to 
vary its battery saving cycle operation, such as by changing a System TD value, a pager 
collapse value, and/or a System Collapse Value 214 for the selective call receiver. By 
utilizing the invention, as an improvement to the FLEX paging protocol, paging 
systems and system operators would be able to share many paging system 
infrastructure costs and resources while flexibly managing their respective subscriber's 
selective call receiver battery saving cycles to better serve their customers. 

While a detailed description of the preferred embodiment has been given, it 
should be appreciated that many variations can be made thereto without departing 
from the scope of the invention as set forth in the claims. 
What is claimed is: 
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CLAIMS 



1 . A method of time sharing a communication channel by a first paging system 
identified with a first System ID and by a second paging system identified with a 
second System ID, wherein messages from the first paging system and firom the 
second. paging system are transmitted over the communication channel in a 
transmission stream comprising a plurality of predetermined frame positions, and 
wherein a first selective call receiver is responsive to messages in frame positions in 
the transmission stream that include the first System ID and a second selective call 
receiver is responsive to other messages in fi-ame positions in the transmission strcam 
that include the second System ID, the method comprising the steps of: 

transmitting a System ID and a message at a frame position, the message 
corresponding to the first paging system and being destined for reception by the first 
selective call receiver; and 

transmitting another System ID and another message at another frame 
position, the another message corresponding to the second paging system and being 
destined for reception by the second selective call receiver. 

2. The method of Claim 1, further comprising the step of: 

programming a first System Collapse Value in the first selective call 
receiver for defining a system battery saving interval, the first System Collapse Value 
for enabling the first selective call receiver to receive messages transmitted in at least 
one position of the plurality of predetermined frame positions, the at least one position 
determined from a preprogrammed base frame position and the first System Collapse 
Value. 

3. The method of Claim 1, in which the first selective call receiver is responsive 
to a first pager address and the second selective call receiver is responsive to a second 
pager address, and in which the message includes the first pager address and in which 
the another message includes the second pager address. 

4. In a fixed infrastructure portion of a paging system, a method of transmitting 
' a System ID within a synchronization portion, wherein the paging system transmits 

signals over a communication channel according to a protocol utilizing predetermined 
sequentially transmitted firames, each frame having a synchronization portion, the 
method comprising the steps of: 
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transmitting a System ID within the synchronization portion of one of the 

frames; and 

transmitting another System ID within the synchronization portion of 
another of the frames. 

5 

5. A paging system comprising: 

a first paging terminal identified by a System ID for sending messages to a 
first population of subscribers; 

a second paging terminal identified by another System ID for sending 
10 messages to a second population of subscribers; and 

a network controller, communicatively coupled to the first paging terminal 
and to the second paging terminal, for receiving messages from the first paging 
terminal and from the second paging terminal and for forwarding the messages to the 
first population of subscribers and to the second population of subscribers by 
15 transmitting messages in frames of a transmission stream. 

6. The paging system of claim 5 in which the network controller transmits 
messages destined for reception by the first population of subscribers by transmitting 
the messages in frames of the transmission stream that include the System ID. 

20 

7. A paging system comprising: 

a paging terminal for sending messages to a first population of subscribers 
and to a second population of subscribers; 

a database including subscriber records with a System ID associated 
25 therewith identifying the first population of subscribers, and subscriber records with 
another System ID associated therewith identifying the second population of 
subscribers; and 

a network controller, communicatively coupled to the paging terminal for 
receiving messages therefrom and forwarding the messages to the first population of 
30 subscribers and to the second population of subscribers by transmitting messages 

destined for reception by the first population of subscribers in frames of a transmission 
stream that include the System ID, and by transmitting messages destined for reception 
by the second population of subscribers in frames of a transmission stream that include 
the another System ID, 

35 
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8. The paging system of Claim 7, wherein a subscriber record associated with 
the System ID comprises a first pager address and wherein another subscriber record 
associated with the another System TD comprises a second pager address, the second 
pager address being equal to the first pager address. 

9. A selective call receiver comprising: 

a receiver for receiving wirelessly transmitted information in frames of a 
transmission stream; 

a System ID memory for storing a System ID; and 
a controller coupled to the receiver and the System ID memory for 
monitoring frames in a wirelessly transmitted transmission stream, the frames being 
monitored according to a predetermined battery saving cycle for the selective call 
receiver., the controller after detemiining that the System ID is not present in a frame 
being monitored by the controller returns the selective call receiver to a sleep mode in 
the predetermined battery saving cycle. 

10. The selective call receiver of Claim 9, wherein the controller monitors frames 
for a message comprising a programming command, and in response to receiving the 
programming conamand storing a System ID, that corresponds to the programming 
conmiand, in the System ID memory. 
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